Biological control is the suppression of pest populations using predators, parasitoids and pathogens. Historically, biological control has usually been on a trial-and-error basis, and has failed more often than it has succeeded. However, by developing theories based upon fundamental population principles and the biological characteristics of the pest and agent, we can gain a much better understanding of when and how to use biological control. This book gathers together recent theoretical developments and provides a balanced guide to the important issues that need to be considered in applying theory to biological control. It will be a source of productive and stimulating thought for all those interested in pest management, theoretical ecology and population biology.
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Preface
The scientific basis for successful biological control has been a relentlessly pursued but elusive goal. Nevertheless there has been progress. Some of this has come from retrospective approaches which examine the average behavior of many biological control systems to look for consistent patterns. Thus, we arrive at empirical rules such as 'Importation of parasitoids that have maximum parasitism rates of less than 30% in the home region are doomed to failure or at best partial success.' Such rules, when true, are useful, but it is important to better characterize successful introductions in order to refine our ability to make accurate predictions. In other words, what are the specific attributes of biological control agents and the systems in which they operate that are likely to enhance success? The tools of the theoretician can be used to explore the effects of such attributes on the dynamic properties of biological control systems and the ability of agents to suppress pest populations. Biological control systems are after all simply systems of interacting populations that should follow the same rules as natural systems, at least to some extent. Although it has been argued that traditional population dynamic theory has been of little practical use in biocontrol, modern theoretical developments attending to the complexities of real populations and their contexts are more promising. The application of recent theoretical advances to the problem of biological control is the concern of this book.
The general thrust of the book is to apply modern theory to the problem of biological control and to identify biological details that will help us to formulate better (i.e., more useful) theory. Mathematical models are central to such an enterprise, but not all chapters are strictly mathematical. Rather, we wanted the book to be a blend of biology and math in order to illustrate the heuristic power which lies at their interface. The chapter topics thus range from purely theoretical considerations of multiple attractors in three-species food chains, and the effects of spatial structure on the dynamic stability of populations, to such biological considerations as parasitoid sex ratio, mating behavior and nutrition and their impact on effective control. Some chapters present specific, detailed models of one system which provide a high degree of prediction of their dynamics. Other chapters might use a specific system as a starting point, but then go on to make general predictions about the links between biology and dynamics. We have also included chapters on genetics and evolution since it is becoming increasingly obvious that evolution occurs over time scales relevant to medium and long-term system management. While the application of theory to biological control issues is certainly not a new development, this book represents the first attempt as far as we know to gather a wide diversity of current theoretical positions into one place. We wanted to organize theoretical approaches in a systematic way so that we could see what are the most fruitful directions for further development.
It will become immediately obvious that we ourselves have not contributed chapters to this volume. Neither of us is a theoretician, but both of us have been involved in biological control issues, and we thought that we could develop a useful book for non-theoreticians by taking an 'outsiders' approach. To be useful, theory has to be comprehensible to nonspecialists, and our editorial philosophy was to insist that authors write chapters that we could easily understand with the hope that that would be the case for other empirically oriented biologists. Most theoreticians in 1997 seem to understand this need. Because of the diversity of viewpoints, it was a bit more difficult deciding how the book should be organized, and for any failings in that regard we take full responsibility. We have organized the book into five parts. Part 1. Biological Control Theory: Past and Present contains 2 chapters which provide a broad overview of the history and application of theory to biological control, and a systematic review of mathematical models applied to biological control systems. Part 2. Ecological Considerations contains a diversity of chapters with an ecological slant that range from pure modeling exercises to a focus on the details of parasitoid nutrition. Part 3. Spatial Considerations applies the relatively new techniques of spatial modeling to show that space definitely matters to biological control systems as well as to natural systems. This section also contains a discussion of habitat fragmentation, which has normally been studied in the context of conservation biology, but which must have effects on biological control systems. Part 4. Genetic/Evolutionary Considerations focuses on the interface between evolution and population dynamics to explore the consequences when genetic changes occur at time scales relevant to the regulation of populations in agricultural systems. Finally, Part 5. Microbes and Pathogens treats the role of microorganisms in biological control programs, both as agents and as targets.
If our book is successful in meeting its goals, it will be due in no small part to the efforts of many individuals. The authors of individual chapters were the foundation of this enterprise, and they have been uniformly creative and supportive. They have also played a major editing role by reviewing chapters in their respective areas of expertise. Dr Tracey Sanderson, our editor at Cambridge University Press, has offered helpful guidance and encouragement during all stages of this project.
It is our sincere desire that this book provides a balanced presentation of the important issues in the application of theory to biological control, and that it will be the source of productive and stimulating thought on the problem of how to make biological control predictable.
